Upregulation of ATBF1 by progesterone-PR signaling and its functional implication in mammary epithelial cells.
Progesterone (Pg) is an essential steroid hormone during mammary gland development and tumorigenesis, including the maintenance of epithelial stem/progenitor cells. Pg functions through interaction with the progesterone receptors (PR) and Pg-PR signaling is thought to be mediated by key transcription factors, which are largely unidentified. In this study, we have identified the ATBF1 transcription factor as a transcriptional target of Pg-PR signaling in mammary epithelial cells. Pg treatment dramatically increased ATBF1 expression at both mRNA and protein levels in cultured cells and mammary tissues. As expected, the induction of ATBF1 was PR-dependent, as it only occurred in PR-positive but not in PR-negative cells, and pretreatment with the Pg antagonist RU-486 or RNAi-mediated knockdown of PR abolished the upregulation of ATBF1 by Pg. Promoter-reporter and ChIP assays further showed that Pg-activated PR directly binds to the ATBF1 promoter to induce its transcription. Prevention of ATBF1 induction inhibited the function of Pg in promoting progenitor cell transition, as indicated by colony formation in a Matrigel culture assay and expression of stem cell markers CD49f and CD44. These findings suggest that ATBF1 plays a crucial role in the Pg-PR signaling pathway in mammary epithelial cells.